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SECTI ON 07131

ELASTOVERI C MEMBRANE WATERPROOFI NG

PART 1 CGENERAL

This section covers the furnishing and installation of elastoneric nmenbrane
wat erproofing at the new Central Control Station.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 297 (1993) Rubber Products - Chemi cal Analysis
ASTM D 412 (1997a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astoners - Tension
ASTM D 471 (1996) Rubber Property - Effect of Liquids
ASTM D 624 (1998) Tear Strength of Conventi onal

Vul cani zed Rubber and Thernopl astic
El ast oners

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic
Fi I m and Sheeting

ASTM D 1171 (1994) Rubber Deterioration-Surface Ozone
Cracki ng Qutdoors or Chanber (Triangul ar
Speci nen)

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menbr ane

ASTM E 96 (1995) Water Vapor Transm ssion of
Materi al s

ASTM E 154 (1988; R 1993) Water Vapor Retarders Used

in Contact with Earth Under Concrete
Sl abs, on Walls, or as G ound Cover

ASTM G 21 (1990) Determ ni ng Resi stance of Synthetic
Polyneric Materials to Fungi

1.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;

subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
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1.

PROCEDURES:
SD- 04 Dr awi ngs
Wat er proofing System FIQO

Detai | drawi ngs show ng size of sheets, position of sheets and splices,
flashing and termi nation details.

SD- 06 Instructions
Installation; FIO
Manuf acturer's instructions for installation of the elastoneric menbrane,
i ncl udi ng procedures for preparing the menbrane for use, flashing, and
splicing. |Instructions shall include recomended or required protective

covering and procedures for safe handling and use of cleaners, adhesives,
and seal ants.

3 DELI VERY, STORAGE, AND HANDLI NG

Materials shall be delivered to the job site in unopened containers bearing

t he manufacturer's name, brand name, and description of contents.

Menbr ane, flashing, and adhesives shall be stored in clean, dry areas.
Storage tenperature for adhesives shall be between 60 and 80 degrees F.
Protection board shall be stored flat and off the ground.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS

Adhesi ves, mastics, cenents, tapes, and prinmers shall be as recommended by
t he menbrane manufacturer and shall be compatible with the material to
whi ch they are to be bonded.

1.1 Per f or mance Requirenents

Al'l menbranes shall neet the foll owi ng requirenents when tested by the
referenced ASTM st andards:

ASTM E 154
Puncture Resi stance 40 pounds, (mn.)

ASTM E 96, Procedure B
WAt er Vapor Transm ssion at 0.25 perms (max.)
80 degrees F Perneance

ASTM G 21 or
ASTM E 154
Resi stance to Soil Bacteria or Fungi No sustained growth or
di scol oration after 21 days

1.1.1 Butyl Rubber

Thi ckness, plus or m nus 10 percent 60 mls
ASTM D 297
Specific Gavity 1.2 plus or mnus 0.05
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ASTM D 412

Tensile Strength 1200 psi (mn.)

ASTM D 624

El ongati on 300 percent (mn.)
ASTM D 624

Tear Resistance 125 I b./inch (mn.)
ASTM D 471

WAt er Absorption 168 hours plus 2 percent (max.)
@ 158 degrees F

ASTM D 1171

Ozone Resistance 50 pphmin air 20 percent

100 hours @ 104 degrees F

2.1.1.2 Pl astic El astoneric Sheeting

Menbr ane shall be a mninmumof 56 mls thick and shall neet the
foll owi ng requirenents:

ASTM D 412, Die C

Textile Strength 220 psi (mn.)
ASTM D 412, Die C

El ongati on 250 percent (mn.)
ASTM D 1004

Tear Resistance 350 Ib./inch (mn.)

2.1.1.3 Composi te Sel f-Adhering Menbrane

Menbrane shall be a polymeric sheeting integrally bonded to rubberized
asphalt with a mnimm thickness of 60 nils.

2.1.1.4 Chl ori nat ed Pol yet hyl ene (CPE) Sheeti ng

Menbrane shall be uncured chlorinated pol yethyl ene, synthetic elastoneric
sheeting of 40 m|s nom nal thickness.

2.1.1.5 Chl or opr ene

Chl or oprene nenbrane shall conformto ASTM D 4637, Type Il, Grade 1, d ass
U 60 mils mninmmthickness.

2.1.1.6 Et hyl ene Propyl ene Di ene Mononer (EPDM Menbrane

EPDM nmenbr ane shall conformto ASTM D 4637, Type |, Gade I, Cass U 60
m s mninmmthickness.

2.1.2 Vertical Menbrane Waterproofing Protection Board

Protection board for waterproofing nenbrane shall be 1/2 inch m ni num
asphalt pl ank or prenol ded bitum nous protection board; 1/8 inch thick.
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2.

2 ACCESSORI ES

Fl ashi ng, counterfl ashi ng, expansion joint covers and corner fillets shal
be as reconmmended by the nmenbrane manufacturer.

PART 3 EXECUTI ON

3.

3.

1 I NSTALLATI ON

Wat er proofing shall be applied to vertical concrete surfaces bel ow the oi
separator pit and the electrical vault. The slabs of the oil separator pit
and el ectrical vault shall be underlain with 6 m| or heavier polyethyl ene

sheeting. The wall of the electrical vault against the lock wall will be
unaccessable and will not require waterproofing
2 PREPARATI ON

Surfaces to which waterproofing is to be applied shall be clean, snooth,
and free fromdeleterious materials and projections. Holes, honeyconb,
cracks, or cavities shall be pointed or filled and finished flush with
Portland cement nortar. Top surfaces of projecting nmasonry or concrete

| edges bel ow grade, except footings, shall be beveled. Before

wat erproofing is applied, the surfaces to be covered shall be swept to
renove all dust and foreign matter. Concrete surfaces shall be cured 30
days prior to receiving elastonmeric waterproofing and shall not be cured
wi th compounds containing wax or oil. Masonry surfaces to be waterproofed
shall have joints struck flush

.3 APPLI CATI ON

Wat er proofing shall be applied in accordance with the manufacturers
i nstructions.

.4 PROTECTI ON

Horizontal applications of nenbrane shall be protected fromtraffic during
installation. No equipnent shall be allowed directly on the menbrane.

Pl ywood, or simlar material, overlaynent shall be provided for wheel -ways.
Wal kways shall be provi ded where heavy traffic fromother trades is
expected. Materials shall not be stored on the nmenmbrane. A protective
covering shall be installed over the nenbrane i medi ately after
installation or testing. |f nenbrane is to be exposed, a tenporary
covering shall be applied to protect the nenbrane until the protection
board is install ed.

4.1 Proj ections

Proj ections passing through nmenbrane shall be flashed as recomended by the
manuf act urer of the waterproofing menbrane.

.4.2 Count erfl ashi ng

Wat er proofing connecting with work exposed to the weather shall be
counterflashed to forma watertight connection. Upper edge of menbrane
wat er proofing and protective covering shall be counterfl ashed.

.4.3 Expansion Joints and Fillets

Expansion joints and corner fillets shall be installed as recomended by
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t he manufacturer of the waterproofing nmenbrane.

3.4.4 Vertical Menbrane Waterproofing
Wat er proofing shall be covered with protection board. Edges of protection
shall be butted, and exposed surfaces shall be covered by a coating of

bi t unen.

-- End of Section --
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SECTI ON 07220

| NSULATI ON

PART 1 CGENERAL

This section covers the furnishing and installation of tapered and fl at
board insul ation for EPDM roofing, concrete floors, and other |ocations
i ndi cated; nail able roof insulation for nmetal roofing and insul ated
concrete floors; batt insulation for locations indicated. Wrk also

i ncl udes fasteners and/or support fabrics as recomrended by the

manuf acturer and as required for conplete and stable installation.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 208 (1995) Cellulosic Fiber Insulating Board
ASTM C 516 (1996) Vermiculite Loose Fill Thermal
I nsul ati on
ASTM C 549 (1995) Perlite Loose Fill Insulation
ASTM C 578 (1995) Rigid, Cellular Polystyrene Therm
I nsul ati on
ASTM C 665 (1995) Standard Specification for

M ner al - Fi ber Bl anket Thermal |nsul ation
for Light Franme Construction and
Manuf act ured Housi ng

ASTM C 726 (1993) M neral Fiber Roof Insulation Board
ASTM C 728 (1997) Perlite Thermal Insulation Board
ASTM C 1289 (1998) Faced Rigid Cellular

Pol yi socyanurate Thermal |nsul ation Board
ASTM F 547 (1977; R 1990) Definitions of Terns
Relating to Nails for Use with Wod and
Wod- Base Materials
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

FM P7825a (1998) Approval Cuide Fire Protection
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FM P7825c (1998) Approval Cuide Building Materials
UNDERWRI TERS LABORATORI ES (UL)
UL Bld Mat Dir (1998) Building Materials Directory
1.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-06 I nstructions
Application of Insulation; FIO

I nsul ati on manuf acturer's reconmrendations for the application and
installation of all insulation types.

SD- 04 Drawi ngs

I nsul ati on Layout; FIOQO

Subm t shop drawi ngs for tapered roof insulation.
SD-13 Certificates

I nsul ati on; FI O

Certificates of conpliance shall be subnitted for all insulation types and
felt materials.

1.3 STORAGE OF MATERI ALS

Ext ruded pol ystyrene shall be stored in accordance with manufacturer's
instructions. Oher insulation, base sheet, and felt shall be kept dry at
all times, before, during, and after delivery to the site and shall be
stored in an enclosed building or in a closed trailer. Wt insulation, wet
base sheet or wet felt shall be permanently renoved fromthe site. Felts
shall be stacked on end one level high. Felt rolls shall be mintained at
a temperature above 50 degrees F for 24 hours i mediately before | aying.

1.4 FI RE CLASSI FI CATI ON
The bottom | ayer of insulation for EPDM roofing shall have been tested as
part of a roof construction assenbly of the type used in this project and

the construction shall be listed as Fire-Classified in UL Bld Mat Dir or
Class | in FM P7825a.

PART 2 PRODUCTS
I nsul ati on requirenments for roofing, floors, walls, and other |ocations
i ndi cated are described below. Insulation for precast wall panels is
described in SECTI ON 03425: PRECAST PRESTRESSED CONCRETE. Loose fill
i nsulation for masonry is desribed in SECTI ON 04200: MASONRY.

2.1 I NSULATI ON
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2.

I nsul ati on shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade nmark, the materi al
speci fication nunber, the R-value at 75 degrees F, and the thickness.
Boards shall be marked individually. The insulation manufacturing process
shall not include chlorofluoro carbons (CFC) or fornal dehydes. Insulation
and fiberboard shall contain the highest practicable percentage of materia
whi ch has been recovered or diverted fromsolid waste (e.g., postconsuner
waste), but not including material reused in a manufacturing process.

1.1 Tapered and Fl at Board | nsul ation

Tapered and Fl at Board Insulation shall be used for EPDM Roofing, Concrete
Fl oors, and Other Locations Indicated. The first layer of insulation over
steel decks shall be expanded-perlite insulation board. EPDM roofing is
speci fied bel ow

1,101 Expanded-Perlite Insul ation Board

ASTM C 728 with a mnimum recovered material content of 23 percent of the
expanded perlite portion of the board.

.1.1.2 Pol yi socyanur at e

ASTM C 1289, Type |, or ASTM C 1289 Type |Il, having m ni mum recovered

mat eri al content of 9 percent by weight of the polyisocyanurate portion of
the board. Polyisocyanurate. ASTM C 726. Phenolic Insulation. Phenolic
i nsul ation shall be closed-cell phenolic foanboard with density in excess
of 2.5 pounds per cubic foot. The top and bottom surfaces shall be covered
wi th a menbrane bonded to the phenolic foam during its manufacture.
Phenolic insulation shall meet requirements of ASTM C 1289.

.1.1.3 Pol ystyrene

Pol ystrene shall be in accordance with ASTM C 578, Type Il, IV, or X. ASTM
C 578, Type I, Il, or IV

1.2 Nai | abl e Roof Insul ati on Bel ow Metal Roofing

Nai | abl e roof insul ation bel ow netal roofing described in SECTION:. METAL
ROOFI NG, FACTORY- COLOR- FI Nl SHED shal | neet physical property requirenents
of ASTM C 726. Nailable roof insulation shall be conmposed of 5/8 inch APA
exterior grade plywod or oriented strand board, integrally bonded to a

pol yi socyanurate insul ation board. The plywod or oriented strand board
shall be factory-routed on all four sides. Total thickness shall be 3
inches, with a mnimm R-value of 19. Polyi socyanurate core flane spread
shall be less than 25 in accordance with ASTM E 84.

.1.3 Batt insul ation

Batt insulation shall be foil-faced glass fiber conforming to ASTM C 665
Type 111, Class B. Fasteners or retainers shall be provided in unfinished
spaces, as reconmmended by the manufacturer, to secure the insulation in

pl ace. Foil vapor barrier shall be placed on the warmside (in winter),
with joints and penetrations taped, with material recomended by the

manuf acturer to ensure a vaportight barrier.

1.4 Loose Fill Insul ation
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The loose fill insulation is used for filling block cores in the masonry.

The loose fill insulation shall consist of a vermiculite or perlite
product, both surface treated for water repellency. Vernmiculite insulation
shall nmeet ASTM C 516, Type Il, Grade O or 1. Perlite insulation shall

meet ASTM C 549, Type Il or |V.
2.2 NAI LS AND FASTENERS
2.2.1 Nails for Fastening Insulation to Flush Mounted Wod Nail ers

Nails for Fastening Insulation to Flush-Munted Wod Nail ers shall neet
manuf act urers recomrendati ons and be a sufficient length to hold insulation
securely in place. Nails shall be identified in accordance with ASTM F 547

2.2.2 Fast eners

Fast eners shall neet insulation manufacturer's recommendati ons. Fast eners
for steel or concrete decks shall conformto FM P7825c for Class | roof
deck construction. Fasteners for concrete-faced board insul ati on,

i ncl udi ng expansi on anchors, washers, and nuts, shall be stainless steel.

2.3 ROOFI NG FELT
d ass. ASTM D 2178, Type 1V, 15 pound thickness.
Organic. ASTM D 226, Type |, 15 pound thickness.
2.4 \WOOD NAI LERS

Wbod nailers shall conformto Section 06100 ROUGH CARPENTRY, i ncl udi ng
preservative treatnent. Continuous wood edge nailers shall be installed as
i ndi cated at eaves, rakes, and el sewhere when insulation is applied on the
roof deck. Edge nailers shall be not |ess than nom nal 6 inches w de and
of thickness to finish flush with the top surface of the insulation.
Surface nmounted nailers shall be a nonminal 3 inches wide by the ful

t hi ckness of the insulation.

PART 3 EXECUTI ON
3.1 COCRDI NATI ON REQUI REMENTS

I nsul ati on and roofing nmenbrane shall be finished in one operation up to
the line of term nation at the end of each day's work. Conpleted sections
shall be wat er proofed when nore than one day is required to finish the
roofing. Phased construction will not be permtted.

3.2 ENVI RONMENTAL CONDI T1 ONS

Air tenperature shall be above 40 degrees F and there shall be no visible
ice, frost, or moisture on the roof deck when the insulation and roofing
are installed.

3.3 SUBSTRATE PREPARATI ON
The substrate construction of any bay or section of the building shall be
compl eted before insulation or vapor retarder work i s begun thereon. Vents

and other items penetrating the roof shall be secured in position and
properly prepared for flashing. Substrate surface shall be snooth, clean,
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and dry at time of application.
.4 | NSULATI ON FOR EPDM ROOFI NG

I nsul ation shall be laid in two or nore layers. Units of insulation shal
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly against adjoining
surfaces. Joints between insulation boards shall not exceed 1/4 inch
Joints in successive |layers shall be staggered with respect to joints of
preceding | ayer. \Where insulation is applied over steel deck, |ong edge
joints shall continuously bear on surfaces of the steel deck. Insulation
which can be readily lifted after installation is not considered to be
adequately secured. Insulation shall be applied so that all roof

i nsul ation applied each day is waterproofed the sane day. Phased
construction will not be permtted. Application of inpernmeable faced

i nsul ation shall be performed w thout damage to the facing.

4.1 Mechani cal Fasteni ng

On steel decks, or any slope exceeding 1/2 inch per foot, the first |ayer
of insulation shall be mechanically fastened. Method of attachment shal
be in accordance with reconmendati ons of the insulation manufacturer and
requi rements specified.

.4.2 St eel Decks

First layer of insulation on steel deck shall be conpatible w th mechanica
fastening. Except for the first layer on steel deck, insulation |ayers
shall be loose laid. For single-ply elastoneric roofing, the final ballast
will hold the conplete systemin place. For standing seam netal roofs, the
clips will penetrate the insulation and secure the total system Provide
tenmporary means to secure | oose insulation until final securenent.

.4.3 Protection Requirenents
The insulation shall be kept dry at all times. |Insulation boards shall not

be kicked into position. Open spaces between insulation and parapets, or
other walls and spaces at curbs, scuttles, and expansion joints, shall be

protected until permanent roofing and flashing is applied. Storing,
wal ki ng, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permitted. Snooth, clean board or plank wal kways, runways, and

platforms shall be used, as necessary to distribute weight to conformto a
35 pounds per square foot live load limt.

.5 NAI LABLE ROOF | NSULATI ON

Installati on of Nailable Roof Insulation on sloped areas to receive netal
roofing shall be in accordance with the insulation manufacturer's
recommendat i ons.

.6 BATT | NSULATI ON

Batt insulation shall be installed where indicated, so as to provide a
conti nuous thermal and vapor barrier. Fill all voids and secure in place
i n accordance wi th manufacturer's reconmendati ons.

.7 LOOSE FI LL | NSULATI ON

Loose fill insulation shall be installed in lifts when necessary to ensure
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complete filling of the cores. Al all holes and openings in the wal

shall be sealed or caulked prior to installing the insulation. Respiratory
and eye protection shall be used in accordance w th manufactures
recommendat i ons.

.8 I NSPECTI ON

The Contractor shall establish and maintain an inspection procedure to
assure conpliance of the installed roof insulation with the contract

requi rements. Any work found not to be in conpliance with the contract
shall be pronptly renoved and replaced or corrected in an approved manner.
Quality control shall include, but not be limted to, the foll ow ng:

a. (Observation of environmental conditions; nunber and skill |evel of
i nsul ati on workers; start and end tine of work.

b. Verification of certification, listing or |abel conpliance with FM
P9513.

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation.

d. Inspection of vapor retarder application, including edge envel opes
and mechani cal fastening.

e. Inspection of nechanical fasteners; type, nunber, |ength, and
spaci ng.

f. Coordination with other materials, cants, sleepers, and nailing
strips.

g. Inspection of insulation joint orientation and | aps between
| ayers, joint width and bearing of edges of insulation on deck.

h. Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of conplete roofing systeminstallation to cover
insulation installed same day.

-- End of Section --
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SECTI ON 07413

METAL ROOFI NG

PART 1 CGENERAL

This section covers the furnishing and installation of netal roofing,
including all clips, trim and fasteners for a conplete, weather-tight
installation as indicated and specifi ed.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ALUM NUM ASSOCI ATI ON ( AA)
AA Desi gn Manual (1994) Al umi num Desi gn Manual :
Speci fications and CGuidelines for Al um num
Structures
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Formed Wnl (1996) Col d- Formed Steel Design Manual
AVMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 463/ A 463M (1997) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron Alloy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1997) Steel Sheet, 55% Al umi num Zi nc
Al | oy- Coated by the Hot-Di p Process
ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Plate
ASTM B 209M (1995) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 518 (1998) Steady-State Heat Fl ux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 523 (1989) Specul ar d oss

ASTM D 610 (1995) Eval uating Degree of Rusting on
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Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1654 (1992) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Calcul ation of Color Differences
fromlnstrunental |y Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filnmns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Applications

ASTM D 4587 (1991) Conducting Tests on Paint and

Rel at ed Coatings and Materials Using a
Fl uorescent UV-Condensation Light- and
Wat er - Exposure Apparat us

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV Condensati on Cabi net)

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

AVMERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

.2 GENERAL REQUI REMENTS
. 2.1 Desi gn

Criteria, |oading conbinations, and definitions shall be in accordance with
ASCE 7. Maximum cal cul ated fiber stress shall not exceed the allowable
value in the AISI or AA manuals; a one third overstress for wind is

all omed. M dspan defl ection under nmaxi num design | oads shall be limted to
L/ 180. Contract draw ngs show the design wind | oads and the extent and
general assenbly details of the metal siding. Menbers and connections not
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shown on the drawi ngs shall be designed by the Contractor. Siding panels
and accessories shall be the products of the sane manufacturer. Steel
siding design shall be in accordance with Al SI Col d-Fornmed Ml . Al unmi num
siding design shall be in accordance with AA Design Manual .
. 2.2 Archi tectural Considerations
Panel s profile shall be as shown on the draw ngs.
.3 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Roof i ng draw ngs; GA
Shop drawi ngs shall consist of catalog cuts, design and erection draw ngs,
shop coatings and finishing specifications, and other data as necessary to
clearly describe design, materials, and sizes, |ayouts, construction
details, fasteners, and erection. Shop drawi ngs shall be acconpani ed by
engi neering design calculations for the structural properties of roofing
units. Section nodulus and nmonment of inertia of alum num sheet shall be
determ ned for actual cross section dinmensions by the conventional mnethods
for actual design stresses and by effective width concept for deflection in
accordance with the AA publication, Specification for Al um num Structures.
SD-13 Certificates
Roof i ng; FI O
Certified | aboratory test reports shall be furnished showing that the type
of panel s being delivered are produced under a continuing quality control
program have been tested within the past 12 nonths, and have net the
qgual ity standards specified in paragraph: FACTORY COLOR FI NI SH.
SD- 14 Sampl es
Si ding; FIO

One piece of each type and finish (exterior and interior) to be used, 9
i nches long, full w dth.

Fasteners; FIO

Two sanpl es of each type to be used with statement regarding intended use.
Gaskets and I nsul ati ng Conmpounds; FI QO

Descriptive data.

Seal ant; FI O

One sanpl e, approximately 1 pound, and descriptive data.

Accessories; FlIO
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One sampl e of each type of flashing, trim closures, caps, and simlar
items. Size shall be sufficient to show construction and configuration.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage acconmpdati ons for netal
siding shall provide good air circulation and protection from surface

st ai ni ng.

.5 DESI GN REQUI REMENTS

Contract draw ngs indicate extent and general assenbly details of the netal
roofing. Menbers and connections not indicated on drawi ngs shall be

desi gned by the Contractor. Roofing shall be designed to provide the

m ni num section properties for 35 pounds per square foot live |oad and snow
drift requirements of applicable building codes. Roofing shall conply with
UL wind uplift Class 90 requirenents as detailed in UL 580 and neet
performance requirenments as tested by the pleated air bag nethod in
accordance with the principles of ASTM E330, Procedure A, adapted to test
roofing panels. Al um num covering shall be designed in acceptance with AA
Desi gn Manual

.6 WARRANTI ES

The Contractor shall provide a weather tight warranty for the metal siding
for a period of 20 years to include siding panel assenbly, 10 years agai nst
the wear of color finish, and 10 years agai nst the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shal
start upon final acceptance of the work or the date the Government takes
possessi on, whichever is earlier.

PART 2 PRODUCTS

2.

2.

2.

1 ROOFI NG MATERI ALS
1.1 Roof Covering Panel s

Roof covering panels shall be alum num and shall have a factory col or
finish neeting the requirenents specified below Panels shall have
configurations for clips to occur in standing seans. Systemfor securing
the roof covering to structural fram ng nenbers shall be concealed clip
fasteni ng systemw th nonpenetrating fasteners. Roof covering using
conceal ed clip fastener system shall have no fasteners penetrating the
panel s except at the ridge, eave, and end | aps. Length of sheets shall be
sufficient to cover the entire length of any unbroken roof slope surface
when such slope or height is 30 feet or less. Wdth of sheets with

i nterlocking standi ng seans shall provide not |ess than 12 i nches of
coverage in place. Height of standing ribs of interlocking panels for

adj acent roof sheets shall be not less than 1-3/4 inches. Design

provi sions shall be made for expansion and contraction at either ridge or
eave, or both, consistent with the type of systemto be used. All sheets
shall be either square-cut or niter-cut.

1.2 Soffit panels
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Soffit panels shall be alum num and shall have a factory col or finish
neeting the requirements specified below Panels shall have a flat exposed
finish face 12" wi de. Panels shall be secured at both ends by standard
clips and trim pieces. Individual panels will be secured via conceal ed
fasteners located in the male-fenmale interlocking side joint, to provide a
flush finished appearance.

.1.3 Al um num Coveri ng

Al l oy conformng to ASTM B-209, tenper as required for the formng
operation, mninmm0.032 inch thick

.1.4 Batt en

O material matching the alum num panels, provide optimal .060" batten, 2"
high and 1-1/2" wide for aesthetic sight line. Provide 20 gauge stainless
steel batten clip to attach batten cap to standing seam Provide
transition rib covers where roofing changes directions.

.1.5 Gutters, Downspouts, and Trim

O material matching the alum numroof panels. Factory fabricate gutters,
downspouts, and trimto the maxi mum extent possible.

.2 FACTORY COLOR FI NI SH

Roof panels shall be a factory color finish on the exposed side. The
exterior finish shall consist of a Kynar 500 resin base (polyvinylidene
fluoride) coating applied to a cleaned, pretreated and primed surface or a
dry filmcoat bonded by adhesive to a cleaned netal substrate. Color shal
be selected fromthe manufacturer's standards. The dry filmthickness of

the exterior coating shall be not less than 0.8 mil, exclusive of the
primer. The interior color finish shall consist of a backer coat with a
dry filmthickness of 0.3 mil. The exterior color finish shall neet the

test requirement specified below. The manufacturer shall have conducted
tests on previously manufactured sheets of the sane type and finish as
proposed for the project. The term "appearance of base netal" refers to
the nmetal coating on the steel or alum num base netal .

. 2.1 Salt Spray Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni nrum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenment in the test. |nmediately upon renmoval of the panel fromthe
test, the coating shall receive a rating of not |less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, 1/16 to 1/8 inch failure at scribe, as
determ ned by ASTM D 1654.

. 2.2 Formability Test
VWhen subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di aneter mandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

.2.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587. The
coating shall wthstand the weathering test w thout cracking, peeling,
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blistering, |oss of adhesion of the protective coating, or corrosion of the
base nmetal. Protective coating that can be readily renoved fromthe base
nmetal with tape in accordance with ASTM D 3359, Test Method B, shall be
consi dered as an area indicating | oss of adhesion. Follow ng the

accel erated weathering test, the coating shall have a chalk rating not |ess
than No. 8 in accordance with ASTM D 4214 test procedures, and the col or
change shall not exceed 5 CIE or Hunter Lab color difference (delta E)
units in accordance with ASTM D 2244. For sheets required to have a | ow
gloss finish, the chalk rating shall be not less than No. 6 and the col or

di fference shall be not greater than 7 units.

.2.4 Humidity

VWhen subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

.2.5 | mpact Resi stance

Fact ory- pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 0.500 inch dianeter hem spherical head

i ndenter, equal to 1.5 times the metal thickness in mls, expressed in
i nch-pounds, with no | oss of adhesion.

.2.6 Abr asi on Resi st ance

VWhen subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mi nimumof 50 liters of sand
bef ore the appearance of the base metal. The term "appearance of base
netal" refers to the nmetallic coating on steel or the al um num base netal

2.7 Specul ar d oss

Fi ni shed surfaces shall be a specular gloss value of 30 to 70 at an angle
of 60 degrees when neasured in accordance with ASTM D 523

.3 ACCESSORI ES

Gutters, downspouts, flashing, trim nolded closure strips, caps, and
simlar metal accessories shall be not |ess than the m ni mum thickness
specified for covering except that alum numgutters shall be not |ess than
. 050 inch thickness. Accessories shall be compatible with the covering
furni shed. Exposed netal accessories shall have a factory color finish to
mat ch the panel s furnished. Ml ded closure strips shall be closed-cell or
solid-cell synthetic rubber or neoprene, or polyvinyl chloride prenmplded to
mat ch configuration of the covering and shall not absorb or retain water.
Thermal spacer bl ocks and other thermal barriers at concealed clip
fasteners shall be as reconmmended by the manufacturer. Cutters shall be
reinforced with 1" x 12 ga. gal vanized steel straps or al um num equival ent
at 30 i nch maxi mum spaci ng.

.4 FASTENERS

Fasteners shall be zinc-coated steel, alum num corrosion resisting steel
or nylon capped steel, type and size specified bel ow or as otherw se
approved for the applicable requirenents. Al um num or corrosion resisting
steel fasteners shall be used only with al um num sheets. Exposed fasteners
shall be gasketed or have gasketed washers on the exterior side of the
covering to waterproof the penetration. Washer material shall be

07413 - 8 DACWB7- 00- B- 0015



compatible with the covering; having a mninumdiameter of 3/8 inch for
structural connections; and gasketed portion of fasteners or washers shal
be neoprene or other equally durable elastomeric material approximately 1/8
inch thick. Fasteners used for structural connectors nay be the sanme
fasteners used for holding | aps, except that they shall provide both
tensil e and shear strength of not |ess than 750 pounds per fastener.
Nonpenetrating fastener system using conceal ed clips shall be

manuf acturer's standard for the system provided

4.1 Screws
Screws shall be as recommended by the manufacturer.
. 4.2 End- Wl ded St uds

Aut omati c end-wel ded studs shall be shoul dered type with a shank di ameter
of not less than 3/16 inch and cap or nut for hol ding panel s agai nst the
shoul der.

.4.3 Expl osi ve Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank of not
less than 0.145 inch with a shank length of not less than 1/2 inch for
fastening panels to steel and not less than 1 inch for fastening panels to
concrete.

.4.4 Blind Rivets

Blind rivets shall be alumnumw th 3/16 inch nom nal di aneter shank or
stainless steel with 1/8 inch nom nal diameter shank. Rivets shall be
threaded stemtype if used for other than the fastening of trim Rivets
wi th hollow stens shall have cl osed ends.

.4.5 Bolts

Bolts shall be not less than 1/4 inch dianeter, shoul dered or plain shank
as required, with proper nuts.

.4.6 dips

Provide UL listed (standard) clip designed to allow panels to thermally
expend and contract. Fabricate clips with enmbossnents that raise underside
of panel s above substrate to all ow underside ventilation. Fabricate clips
with structurally enbossed outstanding |legs to prevent distortion due to

wi nd uplift forces.

.5 | NSULATI ON

I nsul ati on shall be as specified in SECTION: | NSULATI ON

.6 SEALANT

Seal ant shall be an elastoneric type, conformng to applicable provisions
of SECTI ON: CAULKI NG AND SEALANTS and containing no oil or asphalt.
Exposed seal ant shall cure to a rubberlike consistency. Conceal ed seal ant
may be the nonhardening type. Field Seal ant shall be col or coordinated

primerless silicone or high grade, non-drying butyl as recommended by pane
manuf act urer (do not use seal ant containing asphalt).
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2.

7 GASKETS AND | NSULATI NG COMPOUNDS

Gaskets and insul ati ng compounds shall be nonabsorptive and suitable for
i nsul ati ng contact points of inconpatible materials. Insulating conmpounds
shall be nonrunning after drying.

.8 FELT UNDERLAYMENT (Solid Substrate)

Nunmber 30 (2 | ayers of the nunber 15) asphalt saturated fiberglass felt,
nonperforated, with horizontal overlaps and endl aps staggered between

| ayers. Lay parallel toridge line with 2 %' horizontal |aps and 6"
vertical | aps.

.9 SNOW AND | CE GUARDS

Snow and ice guards shall be a clear plastic standard manufacture's item
suitable for the intended use. The foll ow ng manufacturers produce
products acceptable for this project:

Snoj ax | nc.
1405 Branndton Rd.
Mechani csburg PA 17055

Snow Gem | nc.
456 S. Dartnpor Lane
Crystal Lake IL 60014

Zal eski I nc.
11 Al den St
New Britai n Connecti cut 06053

PART 3 EXECUTI ON

3.

1 I NSTALLATI ON

Installation shall be as specified and in accordance with the approved
erection instructions and drawi ngs. Coordinate with work of SECTI ON
| NSULATI ON and SECTI ON:  STRUCTURAL STEEL. Finished structure shall be

proven weat hertight. Dissinilar materials which are not conpati bl e when
contacting each other shall be insulated from each other by neans of
gaskets or insulating conpounds. |nproper or mislocated drill holes shal

be plugged with an oversize screw fastener and gasketed washer; however,
sheets with an excess anount of such holes or with such holes in critical

| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from sealant, metal cuttings, hazardous burrs, and other
foreign materials. Stained, discolored, or damaged sheets shall be renoved
fromthe site.

1.1 Roof Covering Installation

Roof covering shall be applied with the |ongitudinal configurations in the
direction of the roof slope. Method of applying sealant in standing seans
shall conformto the manufacturer's recommendati ons. Fasteners shall be
installed in accordance with the manufacturer's reconmendations for the
roofing system Fasteners shall penetrate and anchor to the netal roof
deck. Scratched, chipped, or otherw se abraded surfaces shall be touched
up as necessary with the manufacturer's recomrended touch-up paint.

Cl osure strips shall be provided as indicated and where necessary to
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provi de weat herti ght construction.
1.2 Conceal ed Fastener Wall Panel s

Panel s shall be fastened to frami ng nmenbers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the

manuf acturer's witten instructions. Spacing of fasteners and anchor clips
al ong the panel interlocking ribs shall not exceed 12 incheson center
except when ot herwi se approved. Fasteners shall not puncture netal sheets
except as approved for flashing, closures, and trim exposed fasteners
shall be installed in straight lines. Interlocking ribs shall be seal ed
with factory-applied sealant. Joints at accessories shall be seal ed.

.1.3 Dissimlar Metals

VWhere sheet nmetal is in contact with dissinilar netals, execute juncture to
m ninze possibility of galvanic action. At point of contact with
dissimlar metal, coat nmetal with protective paint or tape which can be

pl aced between netals.

.1.4 Snow and | ce Guards

Snow and ice guards shall be installed using both adhesive and mechani ca
fastening. Installation shall be in accordance with the nmanufacturer's

i nstructions.

-- End of Section --
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SECTI ON 07530

ELASTOVERI C ROOFI NG ( EPDM

PART 1 CGENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and
Voi ds in Aggregate

ASTM D 448 (1986; R 1993) Sizes of Aggregate for Road
and Bridge Construction

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menbr ane

ASTM E 108 (1996) Fire Tests of Roof Coverings

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

SI NGLE PLY ROOFI NG | NSTI TUTE ( SPRI)

SPRI RP-4 (1997) Wnd Design Standard for Ball asted
Si ngl e-Ply Roofing Systens

UNDERVWRI TERS LABCRATORI ES (UL)

UL 580 (1994; Rev thru February 1998) Tests for
Uplift Resistance of Roof Assenblies

UL 790 (1997) Tests for Fire Resistance of Roof
Covering Materials

UL 1256 (1998) Fire Test of Roof Deck Constructions

.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

Roofing System GA.
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Drawi ngs showi ng size of sheets, position of sheets and splices, flashing
details, fastening patterns where applicable for insulation and nenbrane
sheets, and expansion joint details. Detail showi ng construction of water
cutoffs to be used at nenbrane termnations at the end of a day's work to
seal the roofing systemfromwater intrusion.

SD- 06 Instructions
Installation; FIO

Manuf acturer's instructions for preparing and installing the menbrane,
fl ashings, seams, insulation, nailers and other accessories.

SD- 08 St atenents
Protection Plan; FIQO

Protection plan showing areas to be protected, type of material used; a
plan to protect the menbrane from damage until conpletion of work by other
trades, and a description of the method of repairing the roofing.

I nspection; FIO

An inspection formshall be submtted prior to start of roofing work and
shall include a checklist of points to be observed, including at a m ninmm
the itens indicated i n PARAGRAPH: | NSPECTI ON. The actual inspections shall
be docunented, and a copy of the docunentation shall be furnished to the
Contracting Oficer at the end of each day.

SD- 13 Certificates
Materials; FIO

Certificates of conpliance attesting that the roofing systemand materials
nmeet specification requirements. The certificates shall list the
components required for the specified fire and wind uplift resistance
ratings.

.3 GENERAL REQUI REMENTS

El ast oneri c nenbrane roofing shall be applied to the roof surfaces

i ndi cated. Roofing menbrane sheet wi dths shall be consistent wi th nenbrane
attachment methods and wind uplift requirenments, and shall be as large as
practical to minimze joints. Menbrane shall be free of defects and
foreign material. Flashing work shall be coordinated to permt continuous
menbrane installation operations. Applied insulation shall be

weat her proof ed by the nmenbrane on the sane day.

.3.1 Del i very and Storage

Materials shall be delivered to the jobsite in the manufacturer's original,
unopened packages, clearly narked with the manufacturer's nanme, brand nane,
and description of contents. Materials other than ballast shall be stored
in clean, dry areas. Storage tenperatures shall be as specified by the
manuf acturer. Materials other than ballast stored on the roof shall not
exceed one day's supply and shall be distributed so as not to exceed the
roof live |oad capacity. Ballast shall be stored uncovered, shall not be
in contact with sod or earth, and shall not be stored on the roof.
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1

3.2 Fire Resi stance

The conpl eted roof system shall have a ASTM E 108 (sane test as UL 790 and
FM P9513, Appendix A) Class A classification, and neet fire test

requi rements of UL 1256 or FM P9513, Appendi x B for roof deck construction.
Conmpl i ance of each conponent of the roofing systemshall be evidenced by

| abel or by witten certification fromthe manufacturer

.3.3 Wnd Uplift Requirenents

Ful |y adhered and nmechanically attached roofing systems shall have a 90 UL
580 Class Rating or FM P9513, Appendix C Wndstorm Cl assification. Ratings
from ot her independent | aboratories nmay be substituted provided that the
tests, requirements and ratings are docunented to be equivalent, to the
satisfaction of the Contracting Officer. Wnd resistance of |oose-laid
bal | asted system shall be in accordance with SPRI RP-4.

.3.4 VWarranty

Manuf acturer's standard warranty for the roofing systemshall be provided
for not less than 10 years from acceptance of the work. Warranty shal
state that manufacturer shall repair or replace defective materials if the
roofing systemleaks or allows the insulation beneath the nenbrane to
becone wet during the period of the warranty.

PART 2 PRODUCTS

2.

2.

1 ADHESI VES

Adhesi ves, splicing cenents, solvents, and seal ants shall be as recomended
by the menbrane manuf acturer.

2 BALLAST

Bal | ast shall be concrete pavers and smooth round stone with gradation
conformng to ASTM D 448, sizes 2 and 4, with the additional requirenent
that particles passing the 3/8 inch sieve shall not exceed 2 percent. Unit
wei ght of stone ballast shall be no I ess than 60 | bs/cu. ft. when

determ ned in accordance with ASTM C 29/C 29M Concrete pavers shall be
precast air-entrained concrete, mnimm1-1/2 inches thick, having 3000 psi
m ni mum conpressive strength. Pavers other than wal kways shall include

dr ai nage channels on their |ower surfaces, or shall rest on menbrane pads
extending at least 1 inch beyond the paver edges.

.3 FASTENERS

Fasteners for sheet-nmetal flashing shall be corrosion resistant stee

annul ar-type nails or screws. Fasteners for anchoring the roofing nmenbrane
shall be as approved by the nenbrane manufacturer and identical to those
used to obtain the wind uplift rating.

.4 FLASHI NG

Fl ashing shall be of ultra-violet resistant materials as recomended by the
menbr ane manufacturer. Prefabricated shaped flashings shall be used where
possi bl e. Sheared edges of netal flashings that contact the menbrane shal
be turned into a tight hem
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2.

2.

5 MEMBRANE

Menbrane shall conformto ASTM D 4637, Type | EPDM Grade 1; Cass U, 0.060
i nch m ni mum t hi ckness.

.6 PREFABRI CATED ACCESSCRI ES

Pi pe seal s and expansion joint covers shall be types and sizes reconmended
by the menbrane manuf acturer.

.7 SPLASH BLOCKS

Spl ash bl ocks shall be precast concrete. Splash blocks shall be 3 feet 0
inch long by 1 foot 0 inch wide by 3 inch nom nal depth. Concrete for

spl ash bl ocks shall have a dry wei ght of 145 pounds per cubic foot,

m ni num conpressive strength of not less than 5,000 psi, and water
absorption of 5 percent or |ess.

8 I NSULATI ON

As specified in SECTI ON: | NSULATI ON.

PART 3 EXECUTI ON

3.

1 ENVI RONMENTAL CONDI T1 ONS

Menbrane shall not be installed in high wind, inclenment weather or when
there is visible ice, frost or nmoisture on the deck, insulation or
menbrane. Menbrane shall not be installed when air tenperature is bel ow
t he m ni mum specified by the menbrane manufacturer.

.2 PREPARATI ON

The substrate of any bay or section of the building shall be conplete and
suitable for insulation and nenbrane installation before roofing is begun
Sur f aces agai nst which nmenbrane is applied shall be smooth, clean, and free
fromdirt, water, dew, oil, grease, sharp edges and construction debris;

all joints over 1/4 inch wide shall be seal ed.

.3 I NSTALLATI ON

Installation shall conply with the manufacturer's approved instructions,
except as ot herw se specified.

.3.1 Fl ashi ng

Edges of nenbrane, projections through the roof and changes in roof planes
shall be flashed. The flashing material shall be extended and sealed a

m ni mrum of 3 inches on each side of the fasteners which attach the nenbrane
to nailers. The installed flashing shall be fastened at the top of the
flashing a maxi mum of 12 inches on center under metal counter-flashing or
cap. Factory- prefabricated pipe seals shall be used where possible.

.3.2 Expansi on Joints

Expansi on joints shall be covered using prefabricated covers or el astoneric
flashing in accordance with the manufacturer's reconmendati ons.
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3.

3.3 Menbr ane I nstall ati on

Menbrane shall be spliced to adjoining sheets using mininum 3 inch w de

| aps. Direction of lap shall be such that water flows over |ap. Menbrane
joints shall be free of winkles or fishmuth. Mating surfaces of joints
shall be cleaned. Excess adhesive on splice edges shall be renmoved with
solvents, and joints shall be nade watertight. Menbrane shall be secured
in accordance with the manufacturer's instructions. Joints shall be

i nspected over entire length after conpletion, and defective areas shall be
reseal ed where necessary to provide a watertight installation. Damaged
areas of menbrane shall be rempved and recovered, |apping underlying
menbrane by at |east 3 inches on all sides.

.3.4 Cutoffs

Cutoffs shall be installed if work day is ended or interrupted by bad

weat her before roof section is conplete. The insulation Iine shall be
strai ghtened using | oose-laid cut insulation and the nenbrane shall be
sealed to the roof deck. Flutes in netal decking shall be sealed off along
the cutoff edge. Menbrane shall be pulled free or cut to expose the

i nsul ati on when resum ng work, and cut insulation sheets used for fill-in
shall be renpved as necessary to maintain the staggered pattern.

.3.5 Install ati on of WAl kways

Concrete paver wal kways shall be installed on a |oose-laid pad of the
menbrane material extending at least 1 inch beyond the wal kway materi al
and as specified by the manufacturer. Stone ballast shall not be placed
bel ow or above wal kways. Power saw cut bl ocks as necessary for irregular
shapes and to fit obstructions, and all joints shall be neat, tight, and
strai ght.

.4 BALLAST

Bal | ast shall be applied as the menbrane is installed to prevent w nd
uplift, except that seams and terninations shall be left uncovered until
compl etion and inspection. Menbrane shall be protected from mechani ca
damage from wheel ed equi prent during ballast application. M ninmm ball ast
wei ght shall not be less than required by SPRI RP-4. Ballast shall be
spread as recommended by the manufacturer for the anticipated w nd
conditions. Unless otherw se specified, size 2 ballast shall be spread at
the rate of at |east 13 psf and size 4 ballast shall be applied at the rate
of at least 10 psf.

.5 PROTECTI ON OF FI NI SHED ROOFI NG

The roofing menbrane shall be protected from damage by other trades. After
compl etion of work by other trades, the protection shall be renpved and the
roof shall be inspected. Any damage shall be repaired in accordance with
the recommendati ons of the roofing manufacturer.

.6 | NSPECTI ON

The roofing menbrane manufacturer or an authorized representative shal
provi de such inspection as necessary to determne that the work confornms to
the manufacturer's established workmanshi p standards. The Contractor shal
establi sh and maintain an inspection procedure to assure conpliance of the
installed elastoneric roofing with the contract requirenments. The

07530 - 6 DACWB7- 00- B- 0015



procedure shall include a checklist of points to be observed. Any work
found not to be in conpliance with the contract shall be pronmptly renoved
and replaced or corrected in an approved nmanner. Quality control shal

i nclude, but not be limted to, the foll ow ng:

a. (Observation of environmental conditions; nunmber and skill |evel of
roofing workers; start and end tine of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during and after
install ati on.

c. Inspection of insulation, nailers, flashings, penetrations and
wor k requiring coordination with roofing.

d. Inspection of nenbrane placenent, splicing, and attachment.
e. Inspection of placenment of ballast and wal kways.
f. Verification of ballast weight.

-- End of Section --
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SECTI ON 07600

SHEET METALWORK, CENERAL

PART 1 CGENERAL

This section covers the furnishing and installation of sheet netal work
required to conpl ete roofing, and other construction as indicated and
specified. Wrk also includes |ouvers for exterior wall openings. Sheet
nmet al work pertaining to heating, ventilating, and air conditioning is
specified in other sections.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 167 (1996) Stainless and Heat - Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM B 32 (1996) Sol der Met al

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM B 221 (1996) Al umi num and Al um nunt Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 370 (1992) Copper Sheet and Strip for Building

Construction

ASTM D 226 (1997) Asphalt-Saturated Organic Felt Used
i n Roofing and Water proofing

ASTM D 543 (1995) Eval uating the Resistance of
Pl astics to Chemi cal Reagents

ASTM D 822 (1996) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using
Filtered Open-Fl ame Carbon-Arc Exposure

Appar at us

ASTM D 828 (1993) Tensile Properties of Paper and
Paper board Usi ng
Const ant - Rat e- of - El ongat i on- Appar at us

ASTM D 1784 (1996) Rigid Poly(Vinyl Chloride) (PVQ

Compounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Compounds
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ASTM D 2822 (1991; R 1997) Asphalt Roof Cenent

ASTM D 3656 (1994) Insect Screening and Louver C oth
Woven from Vi nyl - Coated G ass Yarns

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng

ASTM D 4586 (1993) Asphalt Roof Cenment, Asbestos Free

ASTM E 96 (1995) Water Vapor Transm ssion of
Materi al s

| NSECT SCREENI NG WEAVERS ASSCCI ATI ON (| SWA)

| SWA | W5 089 (1990) Recommended St andards and
Speci fications for Insect Wre Screening
(Wre Fabric)

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA- 02 (1993; Errata) Architectural Sheet Metal
Manual

1.2 GENERAL REQUI REMENTS

Sheet metal work shall be accomplished to form weathertight construction
wi t hout waves, warps, buckles, fastening stresses or distortion, and shall
al l ow for expansion and contraction.

1.2.1 Coor di nati on

Cutting, fitting, drilling, and other operations in connection with sheet
nmetal required to accommodate the work of other trades shall be perforned
by sheet nmetal mechanics. Application of bitum nous strip flashing over
various sheet nmetal itenms is covered in Section 07530 ELASTOVERI C ROOFI NG
(EPDM . Installation of sheet netal items used in conjunction with roofing
shall be coordinated with roofing work to permit continuous roofing
operations. Sheet nmetalwork pertaining to heating, ventilating, and air
conditioning is specified in Section 15895.

1.3 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

Materials; GA
Drawi ngs of sheet netal itens showi ng wei ghts, gauges or thicknesses; types
of materials; expansion-joint spacing; fabrication details; and

instal l ati on procedures.

1.4 DELI VERY, STORAGE, AND HANDLI NG
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Materials shall be adequately packaged and protected during shiprment and
shall be inspected for damage, danpness, and wet-storage stains upon
delivery to the jobsite. Mterials shall be clearly labeled as to type and
manuf acturer. Sheet netal itens shall be carefully handled to avoid
damage. Materials shall be stored in dry, ventilated areas unti

i mmedi ately before installation.

PART 2 PRODUCTS

2.

1 MATERI ALS

Lead, |ead-coated netal, and gal vani zed steel shall not be used. Any netal
listed by SMACNA-02 for a particular item may be used, unless otherw se
specified or indicated. Materials shall conformto the requirenents
specified below and to the thicknesses and configurations established in
SMACNA-02. Different itenms need not be of the sane nmetal, except that if
copper is selected for any exposed item all exposed itens shall be copper.

1.1 Accessori es

Accessories and other itens essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded.

.1.2 Al um num Extrusi ons

ASTM B 221, Alloy 6063, Temper T5. Factory painted to match adjacent netal

.1.3 Bi t um nous Cenent

Type | asphalt cenent conforming to ASTM D 2822 or ASTM D 4586. For coa
tar roofing; coal tar cenment conformng to ASTM D 4022

.1.4 Seal ant

Unl ess ot herwi se specified, sealant shall be an el astoneric weather
resistant seal ant as specified in Section 07900 CAULKI NG AND SEALANTS.

.1.5 Fast eners

Fasteners shall be conpatible with the fastened nmaterial and shall be the
type best suited for the application.

.1.6 Fel t

ASTM D 226, Type |I.

1.7 Pol yvi nyl Chloride (PVC) Reglets

ASTM D 1784, C ass 14333D, 0.075 inch m ni numthickness.

.1.8 Al um num Al | oy Sheet and Pl ate

ASTM B 209, form alloy, and tenper appropriate for use.

.1.9 Copper
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ASTM B 370, Tenper H 00
2.1.10 St ai nl ess St eel

ASTM A 167, Type 302 or 304; fully anneal ed, dead soft tenper.
2.1.11 Sol der

ASTM B 32, 95-5 tin-antinony.
2.1.12 Louver Screen

Type Il carbon steel insect screening conformng to | SWA | W5 089.

PART 3 EXECUTI ON
3.1 GENERAL

Sheet metal work shall be acconmplished to form weathertight construction

wi t hout waves, warps, buckles, fastening stresses or distortion, and shal

all ow for expansion and contraction. Itens such as gutters, downspouts and

| ouvers shall be fabricated in conformance with SMACNA-02 and as i ndi cat ed.
Unl ess ot herwi se specified or indicated, exposed edges shall be fol ded

back to forma 1/2 inch hemon the conceal ed side, and bottom edges of

exposed vertical surfaces shall be angled to formdrips. Bitum nous cenent

shall not be placed in contact with roofing menbranes other than built-up

r oof i ng.

3.2 EXPANSI ON JOI NTS

Expansion joints shall be provided as specified in SMACNA-02. Expansion
joints in continuous sheet netal shall be provided at 40 foot intervals
for copper and stainless steel and at 32 foot intervals for al um num
except extruded al um num gravel stops and fasciae which shall have
expansion joints at not nore than 12 foot spacing. Joints shall be evenly
spaced. An additional joint shall be provided where the distance between
the | ast expansion joint and the end of the continuous run is nore than
hal f the required interval spacing.

3.3 PROTECTI ON OF ALUM NUM

Al um num shall not be used where it will be in contact with copper or where
it will contact water which flows over copper surfaces. Alum numthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, nasonry,
or ferrous nmetals shall be protected against gal vanic or corrosive action
by one of the foll owi ng met hods:

3.3.1 Pai nt

Al um num surfaces to be painted shall follow requirenents as specified in
Section 09900 PAI NTI NG

3.3.2 Nonabsor pti ve Tape or Gasket
Nonabsorptive tape or gasket shall be placed between the adjoining surfaces

and cemented to the alum num surface using a cenent conpatible with
al um num

07600 - 6 DACWB7- 00- B- 0015



3.

3.

4  CONNECTI ONS AND JO NTI NG
4.1 Sol deri ng

Sol dering shall apply to copper, and stainless steel itens. Edges of sheet
netal shall be pretinned before soldering is begun. Soldering shall be
done slowy with well heated soldering irons so as to thoroughly heat the
seans and conpletely sweat the solder through the full width of the seam
Edges of stainless steel to be pretinned shall be treated with sol dering
acid flux. Soldering shall followimmed ately after application of the
flux. Upon conpletion of soldering, the acid flux residue shall be

t horoughly cl eaned fromthe sheet netal with a water solution of washing
soda and rinsed with clean water.

.4.2 Ri veting

Joints in alum num sheets 0.040 inch or less in thickness shall be
nmechani cal | y made

.4.3 Seam ng

Fl at-1ock and sol dered-lap seans shall finish not less than 1 inch wi de.
Unsol dered pl ain-1ap seans shall |lap not |less than 3 inches unless
ot herwi se specified. Flat seanms shall be made in the direction of the flow

.5 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet netalwork. Butt joints of cleats shall be spaced
approximtely 1/8 inch apart. The cleat shall be fastened to supporting
wood construction with nails evenly spaced not over 12 inches on centers.
VWhere the fastening is to be nade to concrete or masonry, screws shall be
used and shall be driven in expansion shields set in concrete or masonry.

.6 GUTTERS AND DOWNSPOUTS

Gutters and downspouts shall be installed as indicated. Cutters shall be
supported as indicated and supported by cleats spaced not |less than 36

i nches apart. Downspouts shall be rigidly attached to the buil ding.
Supports for downspouts shall be spaced according to manufacturer's
recommendat i ons.

.7 FLASHI NGS

Fl ashings shall be installed at |ocations indicated and as specified bel ow
Seal i ng shall be according to the flashing manufacturer's recomrendati ons.
Fl ashi ngs shall be installed at intersections of roof with vertica

surfaces and at projections through roof, except that flashing for heating

and pl unmbi ng, including piping, roof, and floor drains, and for electrica
conduit projections through roof or walls are specified in other sections.

Except as otherw se indicated, counter flashings shall be provided over

base flashings. Perforations in flashings made by masonry anchors shall be

covered up by an application of bitum nous plastic cenment at the
perforation. Flashing shall be installed on top of joint reinforcenent.

Fl ashing shall be fornmed to direct water to the outside of the system

7.1 Base Fl ashing

Met al base fl ashing shall be coordinated with roofing work. Metal base
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3.

flashing shall be set in plastic bitum nous cenent over the roofing
menbrane, nailed to nailing strip, and secured in place on the roof side
with nails spaced not nore than 3 inches on centers. Metal base flashing
shall not be used on built-up roofing.

.7.2 Count er Fl ashi ngs

Except as otherw se indicated, counter flashings shall be provided over
base flashings. Counter flashing shall be installed as shown on the

drawi ngs, or if not shown on the draw ngs then in accordance with SMACNA- 02
Wher e bitum nous base flashings are provided, the counter flashing shal
extend down as close as practicable to the top of the cant strip. Counter
flashing shall be factory formed to provide spring action against the base
f I ashi ng.

. 7.3 Val | ey Fl ashi ng

Val l ey flashing shall be installed as specified in SMACNA-02 and as
i ndi cat ed.

.7.4 Cap Fl ashi ng

Cap flashing shall be installed either in a reglet specified in Paragraph
Regl ets or shall consist of a two-piece conbination unit with the receiver
component built in the construction and the cap component interlocking not
less than 1-1/2 inches into the receiver. Flange shall be located not |ess
than 8 inches nor nmore than 16 i nches above roofing not having cant strips
or shall be located not less than 5 inches nor nore than 13 inches above
cant strip. Cap flashing shall overlap base flashing not |ess than 3

i nches and when used with reglets, shall extend into reglets not |ess than
1-1/8 inches. Cap flashing shall be factory forned to provide spring
action agai nst the base flashing. Lower edge shall have a |ongitudinal
V-type crinmp or shall be folded under not |less than % inch. Cap flashing
term nati ons shall be seal ed

.8 GRAVEL STOPS AND FASCI A

Gravel stops and fascia shall be fabricated and installed as indicated and
in accordance wi th SMACNA-02

.9 | NSTALLATI ON OF LOUVERS

Louvers shall be rigidly attached to the supporting construction. The
installation shall be rain-tight. Louver screen shall be installed as
i ndi cat ed.

.10 REGLETS

Regl ets shall be a factory fabricated product of proven design, conplete
with fittings and special shapes as required. Open-type reglets shall be
filled with fiberboard or other suitable separator to prevent crushing of
the slot during installation. Reglet plugs shall be spaced not over 12

i nches on centers and reglet grooves shall be filled with seal ant.
Friction or slot-type reglets shall have netal flashings inserted the ful
depth of slot and shall be lightly punched every 12 inches to crinp the
reglet and counter flashing together. Polyvinyl chloride reglets shall be
sealed with the manufacturer's recommended seal ant.

11 SCUPPER LI NI NGS
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The interior of scupper openings shall be lined with sheet netal. The
l[ining shall be formed to return not less than 1 inch against both faces of
the wall or parapet with the outside edges fol ded under % inch | ess on the
top and sides. The perineter of the lining shall be approximately % inch

| ess than the perinmeter of the scupper. The top and sides of scuppers on

t he roof -deck side shall be joined to base flashing by a | ocked and

sol dered joint. The bottom edge shall be joined by a | ocked and sol dered
joint to the base flashing and where required, shall be formed with a ridge
to act as a gravel stop around the scupper inlet. Surfaces to receive the
lining shall be coated with bitum nous cenent.

-- End of Section --
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SECTI ON 07810

SPRAY- APPLI ED FI REPROCFI NG

PART 1 CGENERAL

This section covers the furnishing and installation of spray-applied
i ntunescent fireproofing in Room 115 of the new Central Control Buil ding as

i ndi cated and specified herein.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM E 119

ASTM E 605

ASTM E 736

ASTM E 759

ASTM E 760

ASTM E 761

ASTM E 937

ASTM G 21

(1998) Fire Tests of Building Construction
and Materials

(1993; R 1996) Thi ckness and Density of
Sprayed Fire-Resistive Material (SFRM
Applied to Structural Menbers

(1992) Cohesi on/ Adhesi on of Sprayed
Fire-Resistive Materials Applied to
Structural Menbers

(1992; R 1996) Effect of Deflection on
Sprayed Fire-Resistive Material Applied to
Structural Menbers

(1992; R 1996el) Effect of Inpact on
Bondi ng of Sprayed Fire-Resistive Materi al
Applied to Structural Menbers

(1992) Conpressive Strength of Sprayed
Fire-Resistive Material Applied to
Structural Menbers

(1993) Corrosion of Steel by Sprayed
Fire-Resistive Material (SFRM Applied to
Structural Menbers

(1996) Determ ni ng Resi stance of Synthetic
Polyneric Materials to Fungi

UNDERWRI TERS LABCRATORI ES (UL)

UL 263

UL Fire Resist Dr

(1997; Rev Jun 1998) Fire Tests of
Bui | di ng Construction and Materials

(1998) Fire Resistance Directory (2 Vol.)
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1.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Fireproofing Material; FIO
Data identifying performance characteristics of fireproofing materi al
Data shall include recomrended application requirenents and indicate
t hi ckness of fireproofing that nust be applied to achieve each required
fire rating, and instructions fromthe manufacturer for applying spray-on
fireproofing.

SD-09 Reports
Field Tests; FIO
Test reports docunenting results of tests on the applied material in the
project. Report shall include defects identified, repair procedures, and
results of the retests when required.

SD-13 Certificates

Installer Qualifications; FIO.

Manuf acturer's certification that each listed installer is qualified and
trained to install the specified fireproofing.

SD- 14 Sampl es
Spray- Appl i ed Fireproofing; GA.

One sanpl e panel on representative substrate, 4 inches square, for
fireproofing.

1.3 DELI VERY AND STORAGE

Packaged material shall be delivered in the original unopened containers,
mar ked to show the names of the brand and the manufacturer. Fireproofing

mat erial shall be kept dry until ready to be used, and shall be stored off
t he ground, under cover and away from danp surfaces. Damaged or opened
containers will be rejected. Mterial with shelf-life shall be applied

prior to expiration of the shelf-life.
1.4 ENVI RONMENTAL CONDI TI ONS
1.4.1 Tenperature
Substrate and anmbient air tenperatures shall be maintai ned above 40 degrees
F during application and for 24 hours before and after application.
Rel ative humidity shall be maintained within the limts recomended by the

fireproofing manufacturer.

1.4.2 Ventil ation
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Adequat e ventilation shall be provided to properly dry the fireproofing
after application. In enclosed areas, a mninumof 4 air exchanges per
hour shall be provided by forced air circul ation.

1.5 I NSTALLER QUALI FI CATI ONS

The Contractor shall be approved by the respective material supplier to
apply fireproofing and shall furnish a certificate indicting approval.

1.6 FI RE RESI STANCE RATI NG

Fire resistance ratings shall be in accordance with the fire rated
assenblies listed in UL Fire Resist Dir. Proposed materials not listed in
UL Fire Resist Dir shall have fire resistance ratings at |east equal to the
UL Fire Resist Dir ratings as determ ned by an approved i ndependent testing
| aboratory, based on tests specified in UL 263 or ASTM E 119.

PART 2 PRODUCTS
2.1 FI REPROOFI NG

Fireproofing shall be a spray applied intunescent naterial designed to be
finished with a snooth surface. The product shall be listed by UL and bear
the UL | abel on each material container. Fireproofing materials shall be
free of all forns of asbestos material. The fireproofing material shall be
compatible with any paint or priner applied to the substrate.

2.1.1 Fire Resistance Rating

The fireproofing shall be applied to a thickness that will provide a one
hour rating. Fire resistance ratings shall be in accordance with the fire
rated assenblies listed in UL-05. Proposed assenblies not listed in UL-05
shall have fire resistance ratings at |east equal to the UL-05 ratings as
determ ned by an independent testing | aboratory based on tests specified in
UL 263 or ASTM E 119.

2.1.2 Per f or mance Testing
Spray-applied fireproofing material shall conformto the foll ow ng

requi rements and testing. Fire proofing shall not be tanped to achieve the
specified density.

Test Met hod M ni nrum Val ue
Dry applied density ASTM E 605 40 pcf

Compr essi ve strength ASTM E 761 400 psi
Cohesi ve/ adhesi ve ASTM E 736 5000 psf

strength (bond strength)

| mpact resistance ASTM E 760 No cracking, spalling
or Deflection

Del ami nati on ASTM E 759 No cracking, spalling
or del am nation

Corr osi on ASTM E 937 No contri bution
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Fugus Resi stance ASTM G 21 28 days

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Surfaces to be fireproofed shall be thoroughly cleaned of dirt, grease

oil, paint, loose rust, rolling lubricant, nill scale or other contaninants
that will interfere with the proper bonding of the sprayed fireproofing to
the substrate. Overhead areas to be fireproofed shall be cleared of al
obstructions interfering with the uniform application of the spray-applied
fireproofing. Hardware such as support sleeves, inserts, clips, hanger
attachment devices and the like shall be installed prior to the application
of the fireproofing. Condition of the surfaces shall be acceptable to the
manuf acturer prior to application of spray-applied fireproofing.
Applications listed for use on prinmed surfaces shall be coordinated with

t he manufacturer and detailed in subnmittals.

.2 PROTECTI ON

Surfaces not to receive spray-applied fireproofing shall be covered to
prevent contami nation by splatter, rebound and overspray. Exterior
openings in areas to receive spray-applied fireproofing shall be covered
prior to and during application of fireproofing with tarpaulins or other
approved material. Surfaces not to receive fireproofing shall be cl eaned
of fireproofing and sealer.

.3 M XI NG

Fireproofing material shall be nixed in accordance with the nmanufacturer's
recommendat i ons.

.4 APPLI CATI ON

.4.1 Sequence

Prior to application of fireproofing on each floor, the nmanufacturer shal

i nspect and approve application equi pnent, water supply and pressure, and
the application procedures. Fireproofing shall be applied to underside of
steel roof deck or steel floor assenblies only after respective roof or

fl oor construction is conplete. Fireproofing material shall be applied
prior to the installation of ductwork, piping and conduits which would
interfere with uniform application of the fireproofing. The Contractor
shall not allow roof traffic during application and curing period.

.4.2 Application Techni que

Fireproofing material shall be applied to a thickness as required to obtain
the specified fire resistance rating and to provide a fire-protective
coating of uniformdensity and texture. Portland cement - vermiculite
products shall have a troweled finish

.5 FI ELD TESTS

Sprayed material shall be tested for thickness in accordance with ASTM E
605, by an approved i ndependent testing |aboratory. Thickness
determ nations shall be taken at one beam and columm. Final inspection of
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sprayed areas shall be conducted after mechanical, electrical, and other
work in contact with fireproofing material has been conpleted and before
sprayed material is covered.

.5.1 Repai r

Areas requiring additional fireproofing nmaterial to provide proper

thi ckness for the specified fire resistance rating shall be corrected.
Fireproofing material shall be applied to voids or damaged areas by
respraying with a mask, to prevent overspray on surroundi ng areas.

-- End of Section --
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SECTI ON 07840

FI RESTOPPI NG

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical
Code

UNDERVWRI TERS LABCRATORI ES (UL)

UL 723 (1996) Test for Surface Burning
Characteristics of Building Mterials

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of
Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui | di ng Joi nt Systens

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)
1.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;

subnmittals having an "FI O' designation are for information only. The

following shall be submitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD-01 Data
Firestopping Materials; GA

Manuf acturer's descriptive data, typical details, installation
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instructions, and the fire test data and/or reports as appropriate for the
time-rated construction and | ocati on.

SD-13 Certificates
Firestopping Materials; FIO

Certificates attesting that firestopping material conplies with the
specified requirenents. The label or listing of the Underwiters
Laboratories will be acceptable evidence. In lieu of the label or listing,
a witten certificate nay be submitted from an approved, nationally

recogni zed testing agency equi pped to perform such services, stating that
the itens have been tested and conformto the specified requirenents and
testing met hods.

1.3 GENERAL REQUI REMENTS

Firestopping shall consist of furnishing and installing a material or a
combi nation of materials to forman effective barrier against the spread of
fl ane, snoke and gases, and maintain the integrity of fire resistance rated
wal I's, partitions, floors, and ceiling-floor assenblies, including

t hr ough- penetrati ons and construction joints. Through-penetrations include
t he annul ar space around pi pes, tubes, conduit, wi res, cables and vents.
Construction joints include those used to accommopdat e expansi on,
contraction, wi nd, or seismc novenment; firestopping material shall not
interfere with the required novenment of the joint. Gaps requiring
firestopping include gaps between the curtain wall and the floor slab and
between the top of the fire-rated walls and the roof deck.

1.4 STORAGE AND DELI VERY
Materials shall be delivered in the original unopened packages or
contai ners showi ng name of the manufacturer and the brand nane. Materials
shall be stored off the ground and shall be protected from danage and
exposure to elenments. Damaged or deteriorated materials shall be renoved
fromthe site.

1.5 | NSTALLER QUALI FI CATI ONS

Installer of firestopping material shall be trained by the nmanufacturer or
the manufacturer's representative.

PART 2 PRODUCTS

2.1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of commercially manufactured products
complying with the followi ng m nimumrequirenments:

2.1.1 Fire Hazard Cl assification
Mat erial shall have a flane spread of 25 or | ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Mat erial shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

2.1.2 Toxicity
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Mat erial shall be nontoxic to humans at all stages of application.

.1.3 Fire Resistance Rating

Materials used to seal penetrations in tine-rated assenblies shall be
capabl e of preventing the pass of flane and hot gases sufficient to ignite
cotton waste when subjected to ASTME 119 time-tenperature fire conditions
for one hour.

Materials used to seal openings between floor slabs and walls shall be
capabl e of preventing the passage of flame and hot gases sufficient to
ignite cotton waste when subjected to ASTME 119 tinme-tenperature fire
condi tions for one hour at a 2 inch wi de opening between floor slab edge
and vertical wall assenbly.

Material shall not require a rise in tenperature to install or activate
seal

.2 CABLE VAULT SEALANT

Cabl e vault seal ant shall be a mediumdensity, two-part silicone RTU foam
The seal ant shall neet UL 1479 for one-hour fire resistance. The seal ant
shall cure to create a conpressive fit, shall be renovable, and shall be
mai ntai nable. It shall have a tenperature range of -67 to +392 degrees
Cel sius. The seal ant shall have no injurious effect upon the hands of

wor knmen or upon equi pnent.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system

.2 | NSTALLATI ON

Firestopping material shall conpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the

manuf acturer. Firestopping for filling floor voids 4 inches or nore in

any direction shall be capable of supporting the same |oad as the floor is
desi gned to support or shall be protected by a permanent barrier to prevent
| oading or traffic in the firestopped area. Firestopping shall be
installed in accordance with manufacturer's witten instructions.
Firestopping shall be provided in the follow ng | ocations, except in floor
sl abs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls, partitions, and
ceiling-floor assenblies. Cutting and patching of construction
and providing sl eeves, where required, are shown on draw ngs or
specified in other sections.

b. Penetrations of vertical shafts such as pipe chases and utility
chut es.

c. Gaps at the intersection of floor slabs and walls.
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3.

d. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.
f. Oher locations where shown.
3 I nsul ated Pi pes and Ducts
I nsul at ed pi pes and ducts penetrating fire-rated floors and walls shall be
insulated with materials that provide the same performance as the
firestopping material. This material shall extend a mininumof 6 inches on

each side of the opening. Vapor barrier of such insulation shall have a
permrating of 0.03 maxi mum

.4 El ectrical Cables or Conduits

Firestopping at penetrations of electrical cables or conduits shall also
comply with the requirements of NFPA 70. Cable vault seal ant as specified
i n paragraph: Cable Vault Seal ant above shall be installed at the cable
vault only. Installation of cable vault seal ant shall be as reconmended by
t he seal ant manufacturer to provide a water and fire seal around cabl es,
tray, and conduit. The sealant shall be applied to a mnimumthickness of
1 inch, filling all geonetrical gaps and waterproofing all cable
penetrations.

-- End of Section --
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SECTI ON 07900

CAULKI NG AND SEALI NG

PART 1 GENERAL

This section covers the furnishing and installation of all caul king and
seal i ng not specified el sewhere.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 570 (1995) GO |- and Resin-Base Caul ki ng
Conmpound for Building Construction

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM C 1085 (1991) Butyl Rubber-Based Sol vent - Rel ease
Seal ant s

ASTM C 1184 (1995) Structural Silicone-Seal ants

ASTM D 217 (1994) Cone Penetration of Lubricating

Grease (1 P50/88)

1.2 SUBM TTALS
Governnment approval is required for subnmittals with a "GA" designation;
subnittals having an "FIO' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Descriptive Data; GA
Manuf acturer's descriptive data including storage requirenents, shelf life,
curing time, instructions for mxing and application, and prinmer data (if
required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, priner or sealant material.

1.3 ENVI RONMENTAL REQUI REMENTS
The anbient tenperature shall be within the limts of 40 to 90 degrees F

when the seal ants are appli ed.

07900 - 2 DACWB7- 00- B- 0015



1.4 DELI VERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's origina
unopened containers. The container |abel or acconpanying data sheet shal
include the following infornation as applicable: nanufacturer, name of
material, formula or specification nunber, |ot nunber, color, date of
manuf acture, mixing instructions, shelf life, and curing tinme at the
standard conditions for |aboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be
stored at tenperatures between 40 and 90 degrees F unl ess otherwi se
specified by the manufacturer.

PART 2 PRODUCTS
2.1 Per f ormance Requirenents

Materials shall conformto the respective specifications and ot her

requi renents specified. Each container brought to the jobsite with a

di fferent sealant fornulation shall be marked for the intended use. For
each intended use, the color shall be one of the manufacturer's standard
colors as selected by the Contracting Oficer's Representative.

2.2 No. 1 Caul ki ng Conpound

No. 1 caul ki ng conpound shall conformto ASTM C 570, Type 1, and shall be
used for interior joints in interior walls.

Seal er for use with No. 1 caul ki ng conpound shall be al um num pai nt.
2.3 No. 2 Seal ant

No. 2 seal ant shall be a one-conponent, elastoneric type conpound
conform ng to ASTM C 920, Type S or M Gade NS, or a butyl rubber seal ant
conform ng to ASTM C 1085, or a silicone sealant conformng to ASTM C 1184.

No. 2 seal ant shall be used for exterior joints and the interior side of
joints in exterior walls.

Primer for No. 2 sealant shall be non-staining type and shall be as
reconmended by the seal ant nanufacturer. Primer shall have been tested for
durability with the sealant to be used and on sanples of the surfaces to be
seal ed.

2.4 Backstop materi al

Backstop material shall be resilient urethane or polyvinyl chloride foam
cl osed-cel |l polyethyl ene foam closed-cell sponge of vinyl or rubber,

pol ychl oroprene tubes or beads, polyisobutylene extrusions, oilless dry
jute, or rope yarn. Backstop material shall be nonabsorbent, nonstaining,
and conpatible with the seal ant used. Tube or rod stock shall be rolled
into the joint cavity. Prefornmed support strips for ceranmic and quarry
tile control joint and expansion joint work shall be polyisobutyl ene or
pol ychl oroprene rubber.
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2.5 Bond- preventive materials

Bond- preventive materials shall be pressure-sensitive adhesive pol yet hyl ene
tape, aluminumfoil, or wax paper. At the option of the Contractor,
backstop nmaterial wi th bond-breaking characteristics may be installed, in
lieu of bond-preventive materials specified.

PART 3 EXECUTI ON
3.1 GENERAL

Caul ki ng and seal ants shall be provided in joints as indicated or
specified. The joint design, shape, and spacing shall be as indicated.
M xi ng shall be in accordance with instructions provided by the

manuf acturer of the seal ants.

3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of al
frost, condensation and noisture. O, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose mll scale, and other foreign substances
shall be renoved fromsurfaces of joints to be in contact with the seal ant.
O | and grease shall be renpved with solvent and surfaces shall be w ped
dry with clean cloths. For surface types not |listed below, the seal ant
manuf act urer shall be contacted for specific recomendations.

3.1.2 Concrete and Masonry Surfaces

Where surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renoved by sandbl asting or w re brushing.
Lai tance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

3.1.3 St eel Surfaces

Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asti ng woul d not be practical or would damage adj acent finish work,
the netal shall be scraped and wire brushed to renove | oose nmill scale.
Protective coatings on steel surfaces shall be renoved by sandbl asting or
by a solvent that |eaves no residue.

3.1. 4 Al um num Sur f aces
Al umi num surfaces to be in contact with sealants shall be cleaned of
temporary protective coatings. Wen nasking tape is used for a protective
cover, the tape and any residual adhesive shall be renoved just prior to
appl ying the sealant. Solvents used to renove protective coating shall be
as recomended by the manufacturer of the alum numwork and shall be
non- st ai ni ng.

3.2 APPLI CATI ON

Except as described in SECTION. CONCRETE WALKS; SECTI ON: EXPANSI ON
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JO NTS, CONTRACTI ON JO NTS, AND WATER STOPS; and SECTI ON:  HORI ZONTAL AND
VERTI CAL CONCRETE SURFACE REPAIR, installation of caul king and sealing
materials shall be as described bel ow.

. 2.1 Maski ng Tape

Maski ng tape shall be placed on the finish surface on one or both sides of
a joint cavity to protect adjacent finish surfaces fromprinmer or seal ant
snmears. Masking tape shall be renoved within 10 nminutes after joint has
been filled and tool ed.

. 2.2 Backi ng

Backi ng shall be installed to provide the indicated sealant depth. The
installation tool shall be shaped to avoid puncturing the backing.

.2.3 Bond- Br eaker

Bond- preventive materials for No. 2 sealant shall be installed on the
bottom of the joint cavity and other surfaces indicated to prevent the

seal ant from adhering to the surfaces covered by the bond-preventive
materials. The materials shall be carefully applied to avoid contani nation
of adj oi ning surfaces or breaking bond with surfaces other than those
covered by the bond-preventive materials.

.2. 4 Primer

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adj acent to joints shall not be prined.

.2.5 No. 1 Caul ki ng Conpound

Compound shall be gun-applied with a nozzle of proper size to fit the width
of joint indicated and shall be forced into grooves with sufficient
pressure to expel air and fill the groove solidly. Caulking shall be
uniformy snooth and free of winkles and shall be left sufficiently convex
toresult in a flush joint when dry. One coat of sealer shall be applied
over joint after conpound has dried sufficiently to develop a surface skin
so as not to deformthe surface of the joint.

.2.6 No. 2 Seal ant

Compound shall be gun-applied with a nozzle of proper size to fit the width
of joint indicated and shall be forced into grooves with sufficient
pressure to expel air and fill the groove solidly. Sealant shall be
uniformy snooth and free of winkles. Joints shall be tooled slightly
concave after sealant is installed. Wen tooling white or |ight-color
sealant, dry or water-wet tool shall be used.

.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snears and
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other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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